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(57) Abstract 

Polymer precursor formulations suitable for stereoUthography may be prepared from compositions containing vinyl ether 
funciionalized compounds and epoxy functionalized compounds plus an effective amount of a cationic photoinittator. 
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Claims 

1. A polymer precursor composition for stereollthography 
consisting essentially of 

(a) vinyl ether functionalized compounds; 
5 (b) epoxy functionalized compounds; 

(c) an effective amount of a cationic photoinitiator; 
said vinyl ether compounds and epoxy compounds both being curable 
by acids released by said photoinitiator and having proportions selected 
to provide a polymeric structure having suitable green strength with 
1 0 minimal distortion when said composition Is polymerized by a light source 
selected from the group consisting of UV and visible light lasers. 

2. A polymer precursor composition of Claim 1 wherein the 
proportions of said vinyl ether compounds and epoxides are defined by 

the formula AfsZ 
E 

15 where M is the vinyl ether equivalent weight of the composition 

F is the total weight in grams of the 
composition 

E is the number of vinyl ether equivalents in the composition 

3. A polymer precursor composition of Claim 2 wherein M is 
20 between 80 and 800. 

4. A polymer precursor composition of Claim 1 wherein said 
vinyl ether compounds are derived from at least one member of the 
groups consisting of urethanes, phenols, esters, ethers, siloxanes, 
carbonates, and aliphatic or aromatic hydrocarbons. 

25 5. A polymer precursor composition of Claim 1 wherein said 

epoxy compounds are derived from at least one member of the group 
consisting of phenols, novolacs, aliphatic or cycloaliphatic polyols, and 
polyether polyols. and siloxanes. 

6. A polymer precursor composition of Claim 1 wherein said 

30 cationic photoinitiator is an onium salt of Group V. VI, and VII elements. 
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7. The polymer precursor composition of Claim 4 wherein the 
vinyl ether compounds comprise oligomers having the formula 

(R'CH=CR"-02)„-A 
where R' and R" are H or an alkyl group having 1 
5 to 10 carbon atoms 

A is a moiety derived from at least one of the group 
consisting of urethanes. phenols, polyesters, 
polyethers, polysiloxanes, and polycarbonates, and 
has a molecular weight of about 400 to 10.000 
Z is a moiety derived from a saturated 
aliphatic or cyclo aliphatic 
hydrocarbon or a polyalkylene ether 
and has a molecular weight of about 28 
to 250 

15 n is an integer from 2 to 6 

8. The polymer precursor composition of Claim 4 wherein the 
vinyl ether compounds comprise monomers having the formula 

(R'CH=CR'-0-Z)„-B 
where R' and R" are H or an alkyl group 
20 having 1 to 10 csutDon atoms 

Z is a moiety derived from a saturated aliphatic or cyclo 
aliphatic hydrocarbon or a poly alkylene ether 
and has a molecular weight of about 28 to 250 
n is an integer from 1 to 4 
25 B Is derived from at least one of the group 

consisting of aliphatic and aromatic hydrocarbons, 
esters, ethers, siloxanes, urethanes, and carbonates, 
and has a molecular weight of about 60 to 400. 
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9. In the process for forming a three-dimensional object from 
a liquid polymer precursor comprising repeatedly exposing the surface of 
a bath of said precursor to a beam of actinic light to solidify successive 
layers of said precursor the improvement comprising employing as said 
5 fluid polymer precursor the composition of Claim 1. 
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